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Way  7,  1981 


Mr.  E.  P.  Gould 

Project  Management  Branch 

Department  of  the  Army 

New  England  Division 

Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Reference:  Contract  No.  DACW33-&1-C-0015 

Inspection  and  Evaluation  of  Non-Federal  Dams 
FY-81,  Southwestern  Connecticut 

Dear  Mr.  Gould: 

The  inspection  of  Success  Lake  Dam  and  subsequent  hydrologic-hydraulic 
investigation  revealed  that  the  dam  should  be  classified  as  having  a 
low  hazard  potential.  The  following  is  an  abbreviated  phase  I  Inspec¬ 
tion  report  to  substantiate  this  classification. 

Sincerely, 


r44^\ 


Reyn 
Project  .Manager 
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P.iASE  I  INSPECTION  REPORT 

Identification  No:  CT  i  0079 
Name  of  Dam:  Success  Lake  Dam 
Town :  Bridgeport 

County  and  State:  Fairfield,  Connecticut 
Stream:  Yellow  Mill  Channel 

Dates  of  Inspection:  February  5  and  19,  1981 

BRIEF  ASSESSMENT 


The  Success  Lake  Dam  impounds  Success  Lake  on  the  Yellow  Mill  Channel 
tributary  in  Bridgeport,  Fairfield  County,  Connecticut.  The  structure  is 
currently  owned  by  Remington  Arms  Company,  Inc.,  939  Barnum  Avenue, 
Bridgeport,  Connecticut.  The  operation  of  the  facility  is  the 
responsibility  of  Robert  H.  Gruss,  Plant  Engineer,  Remington  Arms  Co., 

Inc.,  (203)  333-1112.  Currently,  the  impoundment  is  maintained  for 
aesthetics  and  wildlife  conservation. 

The  Success  Lake  Dam,  constructed  in  1875,  is  a  132-foot-long,  17-foot-high 
structure  composed  of  two  earthfill  embankments  and  a  central  33-foot-long 
broad  crested  spillway.  The  original  timber  spillway  decking  has  since 
been  capped  with  concrete.  There  is  a  small  single  land  bridge,  across  the 
overflow  spillway  section  (Photo  1).  Flow  over  the  spillway  is  channeled 
through  five  4-foot-wide,  2-foot-high  openings,  and  one  3.3-foot-wide, 
2-foot-high,  opening  formed  by  the  bridge  piers.  The  upstream  concrete 
face  of  the  spillway  has  a  slope  of  approximately  2H:1V  and  the  masonry 
downstream  face  is  vertical.  The  downstream  slopes  of  the  two-side 
embankments  are  formed  by  vertical  stone  retaining  walls.  The  upstream 
slopes  also  appeared  to  be  vertical  stone  retaining  walls,  however,  these 
areas  were,  for  the  most  part,  concealed  beneath  the  water  surface  and 
accumulated  sediments  (Photos  2  and  3). 


Two  cast  ' 


conri  .its  pass  through  the  earthfill  embankment  at  the  right 
abutment  c  t  a,id  provide  additional  outlets  from  the  impoundment.  A 

14  inch  diameter  conduit  exits  the  dam  near  its  base  approximately  12  feet 
from  the  right  side  of  the  spillway.  Discharges  from  this  conduit  are 
regulated  by  a  hand  operated  valve  which  is  housed  in  a  small  masonry 
structure  (Photo  9).  The  second  conduit  is  8  inches  in  diameter  and 
emerges  from  the  right  embankment,  approximately  5  feet  below  the  top  of 
the  dam  and  about  25  feet  from  the  spillway  (Photo  7).  This  conduit 
extends  126  feet  downstream  to  a  small  brick  structure  where,  at  one  time, 
it  provided  water  for  the  generation  of  steam  (Photo  8).  The  brick 
structure  formerly  housed  equipment  for  the  generation  and  distribution  of 
steam  to  the  various  industrial  processes  that  were  performed  by  Remington 
Arms  Company,  Inc.,  in  the  1940's.  This  equipment  was  removed  from  the 
site  and  the  building  was  converted  to  an  employee  locker  room.  The  8-inch 
conduit  leading  to  this  building,  though  deteriorated,  is  still  intact. 

Visual  inspection  of  the  site  indicated  that  the  dam  is  in  poor  condition. 
The  inspection  revealed  the  following:  deterioration  of  the  vertical  down¬ 
stream  face  of  the  spillway,  cracked  and  missing  portions  of  the  concrete 
spillway  crest  along  the  downstream  edge  (Photo  4),  cracks  along  the 
upstream  and  downstream  interfaces  of  the  spillway  and  abutments,  exposed 
aggregate  on  the  concrete  spillway  cap,  seepage  along  the  toe  of  the  left 
embankment  has  resulted  in  a  20-foot  by  30-foot  marshy  area  approximately 
40  feet  from  the  dam,  and  a  potentially  inoperable  low-level  outlet.  The 
seepage  beneath  the  spillway,  described  in  the  inspection  report  submitted 
by  William  P.  Sanders  of  the  State  of  Connecticut  Water  Resource  Commission 
on  July  22,  1964  (see  Correspondence),  was  not  confirmed  during  the 
inspections  con-  ducted  by  IECO  on  February  2  and  19,  1981.  During  these 
inspections,  an  accumulation  of  rocks  at  the  base  of  the  spillway,  ice 
formations  on  the  downstream  face  of  the  spillway  and  particularly  water 
flowing  over  the  spillway  made  it  impossible  to  examine  this  portion  of  the 
dam  closely  (Photos  5  and  6).  Water  was  observed  draining  vertically 
through  cracks  in  the  concrete  cap  near  the  left  upstream  spillway 
abutment,  but  no  corresponding  of  discharge  was  noted  on  the  downstream 


face  of  the  spillway.  In  addition,  localized  outward  movement  of  the  stone 
retaining  wall  and  the  concrete  spillway  cap  were  also  found  in  the 
vicinity  of  the  left  spillway  abutment.  The  effected  area  is  approximately 
7  feet  wide,  but  the  movement  has  been  slight  and  is  a  local  condition  not 
threatening  the  dam. 

The  Success  Lake  Dam  has  a  maximum  potential  storage  capacity  of  119 
acre-feet  (ac-ft)  and  is  approximately  17  feet  in  height.  Since  the  dam 
falls  within  the  Corp's  criteria  for  the  small  size  category  based  on 
storage  (between  50  and  1,000  ac-ft),  the  dam  is  considered  to  be  SMALL  in 
size.  The  dam  breach  analysis  was  conducted  in  accordance  with  the  "Rule 
of  Thumb  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs” ,  dated 
April  1978,  and  the  potential  impact  area  was  defined.  Failure  of  the  dam 
would  cause  the  water  surface  within  the  streambed  immediately  down-  stream 
of  the  dam  to  rise  from  4.7  feet  at  a  prefailure  outflow  of  310  cfs  to  11.1 
feet  at  an  outflow  of  2,360  cfs.  The  first  floor  of  the  brick  structure 
located  approximately  130  feet  downstream  from  the  dam  is  more  than  20  feet 
above  the  streambed,  and  this  will  not  be  effected  by  the  flood  wave.  The 
only  remaining  other  structures  adjacent  to  the  Yellow  Mill  Channel  are 
located  3,500  feet  downstream  from  the  dam.  These  will  sustain  little  or 
no  damage  since  the  water  surface  within  this  reach  will  rise  only  1.8  feet 
above  the  streambed.  Since  failure  of  the  dam  will  cause  little  or  no 
property  damage  and  no  loss  of  life,  the  dam  has  been  classified  as  having 
a  LOW  hazard  potential. 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


P RQJ EC T  Success  Lake  Dam _  DATE  02/5  &  19/81 

TIME  10:00  a.m. 


WEATH E R  Sunny,  Cold 
W.S.  ELEV.  47.1 _ 

PARTY:  INITIALS: 


1. 

Jeffrey  T.  Klaucke 

JK 

2. 

Myron  B.  Petrovsky 

MP 

3. 

Ernst  H.  Buggisch 

EB 

4. 

Paul  Archer 

PA 

5. 

Harold  Farnham 

HF 

(Matthews  Associates) 

PROJECT  FEATURE: 

INSPECTED  BY: 

1. 

Dam 

JK, 

MP, 

EB,  PA 

2. 

Intake  Channel 

JK, 

MP 

3. 

Valvehouse 

JK, 

HF, 

MP 

4. 

Powerhouse  Conduit 

HF, 

JK, 

MP 

5. 

Low  Level  Outlet 

HF, 

JK, 

MP 

6. 

Low  level  Outlet  Channel 

JK, 

MP, 

EB,  PA 

7. 

Spillway 

JK, 

MP, 

EB 

8. 

Bridge 

JK, 

PA, 

EB 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam _  DATE: 

PROJECT  FEATURE:  Dam _  NAME: 

AREA  EVALUATED 
DAM  EMBANKMENT 


02/5  &  19/81 
JK,  MP,  EB,  PA 


CONDITION 


Crest  Elevation 


47.0 


Current  Pool  Elevation 


47.1 


Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and 
at  Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion 

Rock  Slope  Protection 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 


Approximately  50.0 

None 

Good 

None 

Local  movement  on  upstream  face 
near  left  spillway  abutment. 

Good 

Good 

C racks  along  U/S  and  D/S 
interfaces  with  spillway. 

Minor  bulging  of  U/S  and  D/S 
retaining  walls. 

None. 

None 

The  exposed  U/S  walls  were 
irregular  and  missing  stones. 

None 

Wet  area  at  D/S  toe  on  the 
left  bank.  Seepage  noted 
through  valvehouse. 

Possible  piping  along  low  level 
outlet  conduit. 


PERIODIC  INSPECTION  CHECK  LIST 


PRCJ ECT :  Success  Lake  Dam _ 

PROJECT  FEATURE:  Dam  (Continued) 
AREA  EVALUATED 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


DATE: 

NAME: 


Unknown 

Unknown 

None 


02/5  6,  19/Si 
J  K  ,  ML  ,  Eb , 
CONDITION 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam _  DATE: 

PROJECT  FEATURE:  Intake  Channel _  NAME: 

AREA  EVALUATED 


OUTLETS  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 


02/5  &  19/61 
JK,  MP _ 


CONDITION 


a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 


Success  Lake 


b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


No  structure  visible  above 
current  pool  level. 


L 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam 


PROJECT  FEATURE:  Valvehouse 


DATE :  02/5  &  19/81 

NAME:  JK,  HF,  NP 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONTROL  TOWER 


a.  Concrete  and  Structural 

General  Condition 

Fair,  wooden  roof  rotted. 

Condition  of  Joints 

Good 

Spalling 

None 

Visible  Reinforcing 

None 

Rusting  or  Staining  of  Concrete 

Near  crack  in  valvehouse  wall 

Any  Seepage  or  Efflorescence 

Seepage  noted  through  crack  in 
valvehouse  wall. 

Joint  Alignment 

Good 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

None 

Cracks 

Right  wall  of  valvehouse 

Rusting  or  Corrosion  of  Steel 

Exposed  portion  of  low  level 
outlet  conduit. 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Mechanical  Valve 

Not  tested  at  owner's  request 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System 

PERIODIC  INSPECTION  CHECK  LIST 


P ROJ ECT :  Success  Lake  Dam _  DATE : 

PROJECT  FEATURE:  Low  level  Outlet _  NAME: 

AREA  EVALUATED 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 


02/5  &  19/81 
HF,  JK,  MP 


CONDITION 


General  Condition  of  Conduit 
Rust  or  Staining  on  Conduit 


Fair 

Superficial  rust  on  exposed 
conduit. 


Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


N/A 

None 

None 

N/A 

N/A 

N/A 


Note:  Only  a  small  portion  of 

the  cast  iron  conduit 
(approximately  8  in.)  was 
visible. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT;  Success  Lake  Dam _ DATE:  02/5  t  19/81 

PROJECT  FEATURE;  Low  Level  Outlet  Channel  NAME;  JK,  MP,  EB,  PA 

AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 

General  Condition  of  Concrete  N/A 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 
Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Condition  at  Joints 
Drain  boles 


Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


Large  rocks  and  5  to  20  in. 
diameter  trees  were  found 
immediately  D/S  of  the  outlet 
and  adjacent  to  the  spillway 
discharge  channel. 

Large  rocks  have  accumulated 
on  the  channel  floor. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam 

DATE:  02/5  6  19/81 

PROJECT  FEATURE:  Spillway 

NAME:  JK,  HF,  EB 

_ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 

AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

Success  Lake 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Masonry 

Loose  stones  in  retaining 
walls,  some  stones  missing 
and  wall  movements  noted  near 
spillway. 

Rust  or  Staining 

None 

Spalling  of  spillway  concrete  cap 

Near  downstream  edge  of 
spillway  weir. 

Any  Visible  Reinforcing 

None 

Any  Seepage 

Some  vertical  drainage  into  dam 
through  cracks  in  the  spillway 
cap. 

Drain  Holes 

None 

c.  Discharge  Channel 

General  Condition 

Fair 

Loose  Rock  Overhanging  Channel 

Loose  rocks  from  downstream 
walls  of  spillway  have 
accumulated  in  discharge 
channel. 

Trees  Overhanging  Channel 

Large  tree  on  right  bank 
between  valvehouse  and 
spillway. 

Floor  of  Channel 

Strewn  with  large  rocks. 

Other  Obstructions 


None 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam 

DATE:  02/5  &  19/61 

PROJECT  FEATURE:  Bridge 

NAME:  JK,  PA,  EB 

_ _ _ _ _ _ _ _ _ .  _ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  BRIDGE 

a.  Super  Structure 

N/A 

Bearings 

Anchor  Bolts 

N/A 

Bridge  Seat 

N/A 

Longitudinal  Members 

N/A 

Under  Side  of  Deck 

Good 

Secondary  Bracing 

None 

Deck 

Good 

Drainage  System 

All  3  inch  diameter  drains 
in  curbs  were  free  of 
obstructions. 

Railings 

Good 

Expansion  Joints 

None 

Paint 

N/A 

b.  Piers 

General  Condition  of  Concrete 

Good 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  &  Backwall 

Note:  The  bridge  is  supported 

2  feet  above  the  spillway  by  4 
concrete  piers  that  are  founded 
on  the  spillway. 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam 

DATE:  02/5  &  19/81 

PROJECT  FEATURE:  Powerhouse  Conduit 

NAME:  JK,  HF,  MP 

_ _ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 

N/A 

Condition  of  Joints 

Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Mechanical  Valve 

Valve  inoperable,  conduit  has 
not  been  used  since  the  1940's. 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System 

ArPEKDIX  B 


engineering  data 


No. 

WATER  RESOURCES  UNIT 

Inventoried 

By 

SUPERVISION  OF  DAMS 
INVENTORY  DATA 

Lat:  41° 

Date 

Long:  73 

Name  of  Dam  or  Pond 

SUCCESS  LAKE 

Code  No. 

Nearest  Street  Location  Huntington  Turnpike 

Town  Bridgeport 

U.S.G.S.  Quad.  Bridgeport 

Name  of  Stream  Unnamed 

(ner  Remington  Arms  Company,  Inc. 

Address  Barnum  Avenue 


Bridgeport,  CT 


Pond  Used  For  Fire  Protection  ■ _  Dri 

Dimensions  of  Pond:  Width  700 ' _ Lengi 

Total  Length  of.  Dam  125' _ Lengi 

Location  of  Spillway  Center  of  dam _ 

Height  of  Pond  Above  Stream  Bed  15 _ 

31 

Height  of  Embankment  Above  Spillway  _ 

Type  of  Spillway  Construction  Concrete  cap 

Type  of  Dike  Construction _ Masonry _ _ 

Downstream  Conditions  Bridgeport 


Drainage  Area  2.43  sq.  mi. 

Length  1 100' _ Area  18-3  ac> 

Length  of  Spillway  35 ’ _ 


Suninary  of  File  Data 


Remarks 


Would  Failure  Cause  Damage? 


nin  t«m  ucmu  4795  Joseph  W  Cone 

CONNCCTICUT  RtOI*T«ATIOH  4  CIVIL  ENGINEER 

124  Havemeyer  Place 

'  Greenwich.  Connecticut 

06830 


Mr.  William  H.  0‘3rien  III 
Water  Resources  Commission 
State  Office  Building 
Hartford  15,  Conn0 

Rc: 


Dear  Mr.  0* Brian: 


June  7> 


1966' 


Telephone 


STAVET®r«Nf  C 

co;.;;.'.!ss:o:: 

RECEIVED 

.hm  i  o  i;;; 


ANSVVZRzD... 

REFERO _ 

FILED . 


Dam  #46  Stillman  Pond-Bdpt. 
4  VD  SuCCfcS  S.  4KC-  iHvl 


As  requested,  I  have  inspected  tbs  Stillman  Pond  Dam 
and  the  tributary  watershed.  Also  permission  was  obtained 
from  Romington  Arms  office  to  inspect  Succoss  Lake  Dam, 
being  escorted  by  one  of  their  guards,  since  the  condition 
of  this  dam  is  involved  with  Stillman. 


I 


Success 

Watershed  2.28  sq.rai. 

Peak  Q  pros  100  yr  12f>0  cfs 

"  "  2000  AD  400  yr  4370  " 


Stillman 

3.44 

1390  cfs 
5130  " 


Both  dams  ars  solidly  constructed  and,  in  my  opinion, 
will  not  fail  but  both  will  be  overtopped  in  the  future.  Both 
have  very  low  headroom.  Success  6  openings  averaging  4'x2‘ » 
openings  were  not  measured  at  Stillman,  it  was  evident  that 
dam  is  safe  although  it  will  be  overtopped. 


Tracks  serving  the  G.E.  Plant  will  be  flooded  in  the 
future  during  a  severe  storm  due  to  channel  of  inadequate 
capacity. 


Copies  of  work  sheets,  three  photos  and  map  of  water¬ 
sheds  are  enclosed.  See  Lake  Forest  for  noro  applicable 
data. 

My  recommendation  is  that  your  offico  suggest  to 
Remington  Arms  and  General  Electric  that  there  be  a  standing 
order  that  their  maintenance  men  see  to  it  that  openings  at 
dams  be  kept  clear  of  debris  during  heavy  storms,  this  to 
reduce  frequency  of  overtopping. 

Very  truly  yours. 


JWC/dr 
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Remington. 


Remington  Arms  Company,  inc. 


i 


MANUFACTURER!  OF 

SPORTING  FIREARMS. AMMUNITION 


"DETERS 


ARMS  AND  CARTRIDGE  POWERED  TOOLS 
ItlON,  N  Y 

AMMUNITION,  BRIDGEPORT,  CONN 
POWER  TOOLS,  PARK  FOREST,  III 


TRAPS  TARGETS 

POKER  TOOLS 

BRIDGEPORT  2,  CONNECTICUT 


PETERS  CARTRIDGE  DIVISION 
BRIDGEPORT,  CONN 
TRAPS  AND  TARGETS,  FINDLAY  OhiC 
CABLE  -  HARTLEY.  BRIDGEPORT 
-ALL  CODES - 


October  9,  1964 


success 

State  of  Connecticut  Ag  tJ)Cj£p£/i  / 

Water  Resources  Commission 
State  Office  Building 
Hartford  15,  Connecticut 


Attention  Mr.  William  P.  Sander,  Engineer-Geologist 


Gentlemen: 


Reference  -  Your  letter  of  July  22,  1964 

The  leakage  under  the  spillway  is  a  condition  we  are  aware 
of  and  have  been  checking  periodically.  There  is  no  apparent  increase 
in  the  water  flow  over  the  past  ten  years  and  we,  therefore,  feel  this 
is  not  a  condition  to  cause  concern.  The  massive  construction  of  this 
dam  should  be  adequate  if  the  leaks  do  not  become  larger,  or  general 
deterioration  set  in. 

We  have  a  periodic  inspection  set  up  whereby  the  quantity 
of  water  leaking  is  measured  and  checked  against  previous  findings. 

Any  increase  will  be  readily  recognized  and  prompt  remedial  action  will 
be  taken. 


The  trees  specified  in  your  report  have  been  removed. 

Very  truly  yours, 

REMINGTON  ARMS  COMPANY,  INC. 
H.M.  PIERCE,  JR.,  WORKS  MANAGER 


' 

J.  P.  Barry 
Works  Engineer 


JPB:0‘L 


STATE  WATER  RESOURCES 
COMMISSION 
RECr!V^O 

OCT  1  3  1934 

ANSWERED _  _ 

REFERRED _ _ 

FILED _ 


’-A  . 


July  22,  1964 


Mr.  H.  M.  Pierce,  Jr.,  Plant  Manager 
Remington  Arms  Company,  Inc. 

Bamum  Avenue 
Bridgeport,  Connecticut 


Dear  Sir: 


The  Water  Resources  Commission  has  recently 
completed  an  inventory  of  all  the  dans  in  the  Town 
of  Bridgeport. 


During  the  inventory,  the  dam  forming  Success 
Lake  was  inspected  and  was  found  to  be  in  need  of 
repair.  At  the  date  of  the  inspection,  all  stream 
flow  was  through  leakage  under  the  spillway.  In 
addition,  the  trees  which  are  growing  on  the  dam  should 
be  removed.  These  points  are  not  critical  at  the 
present  tame  but  represent  a  condition  which  could 
lead  to  failure  of  the  dam. 


We  would  appreciate  hearing  what  plans  you  have 
to  place  this  structure  in  a  safe  condition. 


Very  truly  yours. 


William  P.  Sander 
Engineer  -  Geologist 


WPS: js 
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SUCCESS  LAKE 


PHOTO  LOCATION  PLAN 


Photo  4  Downstream  spillway  crest  and  bridge  piers 


Photo  8  Brick  structure  and  8  inch  diameter  conduit. 
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I.  Perform* mce  a~  Fea.<  Flood  Conditions 
I.  Maximum  Pros  Ages  Pi  cod 

♦ 

a. .  Watershed  classified  as  “  Roma  g-* 

b.  Watershed  area  C-Z.a)  -  2.3c  sc.  mi. 

*"  from  IfCO  measurements  oh  the  Bridgeport  (JSCS  Guadra/jle 
Map,  C r  .  From  US. ' Co r y s  cf  Engineers  C ace) data  ,D.A  is  2.H3  so.  M 

c  Extra  Pol  AT  i  MS  FROM  /\J£D~AC£  GUIDE  curves 


d. 


2 . 

CL 

i. 


PMF  ~  2080  Cfs/sQ.Mi. 

"Therefore,  peak:  inflow  : 

PMF  -  2080  *2.3  -  A180  ers 
'Ll  PMF  -  2390  CPS 

Surcharge  a-t  Fear  Inflows  C  PMF  ano  '/r.  Pmf). 

Our  flow  Pat) /us  curve 
Spillway 

The  masonry  spillway  in  the  M/D- section  of  Success  Safe  J)am  is 


A  BROAD -CRESTED  WEIR  N/'tH  A  VERTICAL  DOWNSTREAM  FACE 

C$EE  sketches  on  p.D-d) 
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3>o*jhstke*m  Elbvatiok)  Ceocs- Sect  i  o  u 

The  33 3-  FT-  Wtf)£  AMD  £7.(- FT-  ICAJG  Spi  LLWAy  HAS  A  COM  CRETE  ROAD  BG'DSE 
WITH  6  OPENiU&S  THE  EiYE  OP  WHICH  HAVE  A  WIDTH  OP  P  FT  AMD  THE  O M£ 
OPE Aljhl 0-  CM  THE  ZiOHT  £/D£  IS  A  3.3- AT  wix>£.  The  HEIGHT  OP  THE  OHEKliuos  is 
2  FT  OH  THE  UPSTREAM  ERtJXSE  EASE  AMD  -3.5  FT  oh  THE  DOWMSTREAM  EDGE. 
Th£  TOTAL  LEU6TH  OF  THE  CPEMIM6S  AS  -33.3  FT  (3.)  AhJ  ~H£  TC’AL  AREA  CP 
THE  OPE  III  MGS  0M  THE  UPSTREAM  SIDE  IS  A  6, 6  sa.  FT  C  Ao) . 

AsSUMiM6  Cf-2,Z  {//<£  ft)  AMD  C^-  0,6  (_A>-2ptJ  AMD  ADOPT/ MG 

the  SPILL UV A/  CfESr  ELEV.  ^7,0  AS  DATUM  J  THE  Sp/UMA^  DISCHARGE  IS 

AppRcaimati M 6-  By  : 

3/x  _  4  JA  £ 

Q~  Ct  lo  Ht  *  Cx  2.2.  *JZ3. 3  *  H,  +0,6*166*  ^ha(HjcI) 

&S  -  Si  3  h/  +J?z  A  A  6^7 1)  (mwm  ff,<-  -Z  FT}  £  ;  hAhem  o) 
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ti.  EtTEfJTioN  OF  7>£  RATING  CURVE  FOR  SURCHARGE  0V£R-cPP/‘.  $  ~H£  J\ 
AND/ OR  ADTACENj  ’rERPAtN 

The  Success  Aake.  Siam  is  a  ma  soupy  structure  a  ~c,°  =le 
Of  So, 4  A/VO  TOTAL  LENGTH  Of  99  FT.  T«s  terra' NS  ADTACENT 
the  0AM  Have  SLOPES  APPROXIMATELY  /Oil  Csss  SAS^C*  SE^CaJ. 


El.  A7.0 


Teg* am  ,  J>am  Maso/JPY 


C eis at  SEcrio/u) 


Sp/u  nay 


VDam  Masonry 


ClEtr  SECT/c/oJ 


TePSa-iM 


Sup  To  THE  IRREGULAR/  T/ks  IN  THE  PROF/LE  AM  EQUIVALENT  we/r  LBNSTp 
Host  3£  computed.  Assuming  A  Discharge  ccbfo/'  c/ent  £  =92,9 

HHX>  AO  OP  T/NS  THE  Sp/UNAy  CREST  As  DATUM  £El  ,^7.0j  f  T*£  OVERFLOW 
Can  £e  APPROXIMATED)  sy  the  Follow/ N6t  EQuAT/OVS  \ 

0)  Top  cpj>, A*  AT  el.  so. -4. 

/3?~  "V  ^/uL  S/ju 

<2j  «*  JZ.3  * jC£$a  C^-S.hJ  ~  30H3  CHJ3^)  ,  £#  ->3.4*t) 

(a)  Sloping  terrain  tv  the  left  and  Right  op  the  Dam  . 

ls=&)z  CM39*LTsJ,0Cf/u39= 

/.  Discharge  over  left  and  right  terrains 

6LsoJUj  **i*'<( »s3 V SA=  (j0 

J>-3 

'7V7.'.v> v.-/.  ..-. .■  . 
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k>.  Surcharge  HEi&trr  ro  pass  peak  /nflClus  (_&*,  and  Qj J 

i.  (@  Qpt  -  4780  ops  =  8.G  PT 

i\  (®  Qp;  =  £3fo  CAS  —  C.(. 

C.  Effect  of  surcharge  storage  on  peak  outflows  .■ 

/'.  Average  pond  area  wi'th/n  expected  surcharge  . 

apt 

0)  PoUD  AREA  AT  FLOW  AJM 'E  £  EL.  47.0)  Aiy- 

£z)  Pond  area  at  el,  SO.o  aso  ' 

•*- 

(a)  Area  at  contour  £o.o  a6o 


a  „s  u.es  *c 

ASo  ~  3o,3ac 


—  68.8  ac. 


*  prom  IECO  measurements  on  the  Bridgeport  USGS  Quadrangle 

M/rPt  CT 

Assuming  normal  pool  at  spiuwpy  crest  el,  pj,  o /  approxima  nN& 
STAGE  -  STORAGE  RATING  CURVE  NAS  CONSTRUCTED  CS£e  D~6J  ■ 
il  Discharge  (Qpx)*?  various  hypothetical  surcharge  elevations  : 
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"  ~  J.3*  S3  3  " 
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V'  -  / 6*  AC’ FT  ; 
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IT  Downstream  Failure.  Maza.zd 

I.  Potential  Tmpact  Area 

The  PctE/JT/AI  /MFACT  AREA  /S  U.CCA  TEZ)  SSCC  F T"  TCivA/S~RjEA*  FROM  THE  £  AM 
/.ARSE  5-  STORy  CONCRETE  £UUD/AJ  6 

HEAR  8cM£>  StRSET^  HAS  FIRST  FJ.CCR  EAEVAT'OfU  ASOJr  ££  FT  ASCvf 
The  £rR£QM8E2>.  ME  RE  is  ALSO  THE  State  gouTE  /  3e:JD6E  SC  GATES 
About  1/3  mues  j>o whs tream  from  the  dam  . 


<2.  .  Failure  of  Success  Iake  Dam. 

a. .  Breach  vJij th 
i.  Uti&Hr  of  DAM: 

Top  of  jam  el.  So.  a  ;  dam  dcw/ustream  tve  3a. 9;  ,\  H-  /SS ft 
if.  3AM  MiD-fiEIS-HT  EL.  • <2,7  (SO.  4  -  tS.S/j  *  42.  7) 

T*~ 

ill.  A P ARC*  i METE  MU' HEIGHT  LEAJ6  TH  /  €%  SO  FT  (sftu  WAy  LE/J6TH  is  NOT  uJUUDED) 

*"  FROM  I£CO  JRAU/iMGS 

/V .  Breach  moth  Csss  VlZ> -ace  downstream  failure  guidel/nes ) 

^-0.4  €*  0.4  A So  r  AO  FT 

b.  Peak  failure  outflow  C  <2f,J 


Assume  surcharge  at  tvp  of  jam  C  £h  So.MJ 
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i  Hei&H-t  A 7  time  cf  Failure  :  yo  -  jf.ST ft 

ii.  Spillway  discharge  at  t/me  cf  failure  :  Qs  -  3(rf  cfs 

Hi-  Breach  outflow  .• 

CL^e/*7  JA*  fa  *20  <  JJiyii-  :S.S/mL  =  JZC52  cfs 

n.  Beak  failure  outflow  to  Bellow  Mill  Cwahwel  Tributary 
Q.pi  -  Qg  t  Q.^  *-  l^cs’jz  z  *3Go  cfs 
C.  Flood  Depth  immediately  Down  stream  from  dam  / 

Ys  0.44  Y,  *  15,5*  '6.  8  ft 

d.  Estimate  of  downstream  failure  CcwditIons  at  potential  impact  area 
C*ee  fed- Ace  guidelines  for  esriMAriM6  honastream  failure  ^ydro  graphs) 

i.  Reach  of  Yellow  Mill  Channel  Tr/butarY  between  dam  and  impact  area  . 
V4fiies  SlgUlFlCF-UTLY  XM  ££<Cn&)J  .~WE  FIPS 7  /SoD-rOCT- 
COU6  ZE5  /tPPfoXlblATGLX  StfWet  ««Su*l Kl  OKI  Ttfc 

5«ercH  -teCScD: 


Cfc&Z  &ZT7DAJ  t&ICrt  1 

The  average  siope  0 *  the  reach  is  o,ooar' 
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ll  Success  1**2  Dam  RESERWR  Storage  at  TiM£  CF-  FAILURE 
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Kay  7,  1981 


Mr.  E.  P.  Gould 

Project  Management  Branch 

Department  of  the  Army 

New  England  Division 

Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Reference:  Contract  No.  DACW33-81-C— 0015 

Inspection  and  Evaluation  of  Non-Federal  Dams 
FY-81 ,  Southwestern  Connecticut 

Dear  Mr.  Gould: 

The  inspection  of  Success  Lake  Dam  and  subsequent  hydrologic-hydraulic 
investigation  revealed  that  the  dam  should  be  classified  as  having  a 
low  hazard  potential.  The  following  is  an  abbreviated  Phase  I  Inspec¬ 
tion  report  to  substantiate  this  classification. 

Sincerely, 


Reyn 
Project  .Manager 


RAH :  mem 
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->N  --  DAM  INSPECTION  PROGRAM 


P.1ASE  I  INSPECTION  REPORT 

Identification  No:  CT  i  0079 
Name  of  Dam:  Success  Lake  Dam 
Town :  Bridgeport 

County  and  State:  Fairfield,  Connecticut 
Stream:  Yellow  Mill  Channel 

Dates  of  Inspection:  February  5  and  19,  1981 

BRIEF  ASSESSMENT 


The  Success  Lake  Dam  impounds  Success  Lake  on  the  Yellow  Mill  Channel 
tributary  in  Bridgeport,  Fairfield  County,  Connecticut.  The  structure  is 
currently  owned  by  Remington  Arms  Company,  Inc.,  939  Barnum  Avenue, 
Bridgeport,  Connecticut.  The  operation  of  the  facility  is  the 
responsibility  of  Robert  H.  Gruss,  Plant  Engineer,  Remington  Arms  Co., 

,  Inc.,  (203)  333-1112.  Currently,  the  impoundment  is  maintained  for 
aesthetics  and  wildlife  conservation. 

The  Success  Lake  Dam,  constructed  in  1875,  is  a  132-foot-long,  17-foot-high 
structure  composed  of  two  earthfill  embankments  and  a  central  33-foot-long 
broad  crested  spillway.  The  original  timber  spillway  decking  has  since 
been  capped  with  concrete.  There  is  a  small  single  land  bridge,  across  the 
overflow  spillway  section  (Photo  1).  Flow  over  the  spillway  is  channeled 
through  five  4-foot-wide,  2-foot-high  openings,  and  one  3.3-foot-wide, 
2-foot-high,  opening  formed  by  the  bridge  piers.  The  upstream  concrete 
face  of  the  spillway  has  a  slope  of  approximately  2H:lv  and  the  masonry 
downstream  face  is  vertical.  The  downstream  slopes  of  the  two-side 
embankments  are  formed  by  vertical  stone  retaining  walls.  The  upstream 
slopes  also  appeared  to  be  vertical  stone  retaining  walls,  however,  these 
areas  were,  for  the  most  part,  concealed  beneath  the  water  surface  and 
accumulated  sediments  (Photos  2  and  3). 


Two  cast  • 


con d  .its  pass  throi.-jh  the  earthfill  embankment  at  the  right 
abutment  e  tec.,  a.id  provide  additional  outlets  from  the  impoundment-  A 

14  inch  diameter  conduit  exits  the  dam  near  its  base  approximately  12  feet 
from  the  right  side  of  the  spillway.  Discharges  from  this  conduit  are 
regulated  by  a  hand  operated  valve  which  is  housed  in  a  small  masonry 
structure  (Photo  9).  The  second  conduit  is  8  inches  in  diameter  and 
emerges  from  the  right  embankment,  approximately  5  feet  below  the  top  of 
the  dam  and  about  25  feet  from  the  spillway  (Photo  7).  This  conduit 
extends  126  feet  downstream  to  a  small  brick  structure  where,  at  one  time, 
it  provided  water  for  the  generation  of  steam  (Photo  8).  The  brick 
structure  formerly  housed  equipment  for  the  generation  and  distribution  of 
steam  to  the  various  industrial  processes  that  were  performed  by  Remington 
Arms  Company,  Inc.,  in  the  1940‘s.  This  equipment  was  removed  from  the 
site  and  the  building  was  converted  to  an  employee  locker  room.  The  8-inch 
conduit  leading  to  this  building,  though  deteriorated,  is  still  intact. 

Visual  inspection  of  the  site  indicated  that  the  dam  is  in  poor  condition. 
The  inspection  revealed  the  following:  deterioration  of  the  vertical  down¬ 
stream  face  of  the  spillway,  cracked  and  missing  portions  of  the  concrete 
spillway  crest  along  the  downstream  edge  (Photo  4),  cracks  along  the 
upstr>  am  and  downstream  interfaces  of  the  spillway  and  abutments,  exposed 
aggregate  on  the  concrete  spillway  cap,  seepage  along  the  toe  of  the  left 
embankment  has  resulted  in  a  20-foot  by  30-foot  marshy  area  approximately 
40  feet  from  the  dam,  and  a  potentially  inoperable  low-level  outlet.  The 
seepage  beneath  the  spillway,  described  in  the  inspection  report  submitted 
by  William  P.  Sanders  of  the  State  of  Connecticut  Water  Resource  Commission 
on  July  22,  1964  (see  Correspondence),  was  not  confirmed  during  the 
inspections  con-  ducted  by  IECO  on  February  2  and  19,  1981.  During  these 
inspections,  an  accumulation  of  rocks  at  the  base  of  the  spillway,  ice 
formations  on  the  downstream  face  of  the  spillway  and  particularly  water 
flowing  over  the  spillway  made  it  impossible  to  examine  this  portion  of  the 
dam  closely  (Photos  5  and  6).  Water  was  observed  draining  vertically 
through  cracks  in  the  concrete  cap  near  the  left  upstream  spillway 
abutment,  but  no  corresponding  of  discharge  was  noted  on  the  downstream 


face  of  the  spillway.  In  addition,  localized  outward  movement  of  the  stone 
retaining  wall  and  the  concrete  spillway  cap  were  also  found  in  the 
vicinity  of  the  left  spillway  abutment.  The  effected  area  is  approximately 
7  feet  wide,  but  the  movement  has  been  slight  and  is  a  local  condition  not 
threatening  the  dam. 

The  Success  Lake  Dam  has  a  maximum  potential  storage  capacity  of  119 
acre-feet  (ac-ft)  and  is  approximately  17  feet  in  height.  Since  the  dam 
falls  within  the  Corp’s  criteria  for  the  small  size  category  based  on 
storage  (between  50  and  1,000  ac-ft),  the  dam  is  considered  to  be  SMALL  in 
size.  The  dam  breach  analysis  was  conducted  in  accordance  with  the  "Rule 
of  Thumb  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs",  dated 
April  1978,  and  the  potential  impact  area  was  defined.  Failure  of  the  dam 
would  cause  the  water  surface  within  the  streambed  immediately  down-  stream 
of  the  dam  to  rise  from  4.7  feet  at  a  prefailure  outflow  of  310  cfs  to  11.1 
feet  at  an  outflow  of  2,360  cfs.  The  first  floor  of  the  brick  structure 
located  approximately  130  feet  downstream  from  the  dam  is  more  than  20  feet 
above  the  streambed,  and  this  will  not  be  effected  by  the  flood  wave.  The 
only  remaining  other  structures  adjacent  to  the  Yellow  Mill  Channel  are 
located  3,500  feet  downstream  from  the  dam.  These  will  sustain  little  or 
no  damage  since  the  water  surface  within  this  reach  will  rise  only  1.8  feet 
above  the  streambed.  Since  failure  of  the  dam  will  cause  little  or  no 
property  damage  and  no  loss  of  life,  the  dam  has  been  classified  as  having 
a  LOW  hazard  potential. 
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VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT  Success  Lake  Dam 


PARTY: 


DATE  02/5  &  19/81 
TIME  10:00  a.m. 


WEATHER  Sunny,  Cold 

W.S.  ELEV.  47.1 _ 

INITIALS: 


i. 

Jeffrey  T.  Klaucke 

JK 

li 

2. 

Myron  B.  Petrovsky 

MP 

r 

3. 

Ernst  H.  Buggisch 

EB 

r 

4. 

Paul  Archer 

PA 

5. 

Harold  Farnham 

HF 

(Matthews  , 

K 

PROJECT  FEATURE: 

INSPECTED  BY: 

1. 

Dam 

JK, 

MP, 

EB,  PA 

2. 

Intake  Channel 

JK, 

MP 

W- 

3- 

Valvehouse 

JK, 

HF, 

MP 

t 

4. 

Powerhouse  Conduit 

HF, 

JK, 

MP 

L 

5. 

Low  Level  Outlet 

HF, 

JK, 

MP 

r 

6. 

Low  level  Outlet  Channel 

JK, 

MP, 

EB,  PA 

L 

7. 

Spillway 

JK, 

MP, 

EB 

L 

8. 

Bridge 

JK, 

PA, 

EB 

A-l 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT;  Success  Lake  Dam _  DATE; 

PROJECT  FEATURE;  Dam _  NAME: 

AREA  EVALUATED 
DAM  EMBANKMENT 


02/5  &  19/81 
JK,  MP,  EB,  PA 


CONDITION 


Crest  Elevation 


47.0 


Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and 
at  Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion 

Rock  Slope  Protection 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 


47.1 

Approximately  50.0 

None 

Good 

None 

Local  movement  on  upstream  face 
near  left  spillway  abutment. 

Good 

Good 

Cracks  along  U/S  and  D/S 
interfaces  with  spillway. 

Minor  bulging  of  U/S  and  D/S 
retaining  walls. 

None. 

None 

The  exposed  U/S  walls  were 
irregular  and  missing  stones. 

None 

Wet  area  at  D/S  toe  on  the 
left  bank.  Seepage  noted 
through  valvehouse. 

Possible  piping  along  low  level 
outlet  conduit. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam _ 

PROJECT  FEATURE:  Dam  (Continued) 
AREA  EVALUATED 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


DATE: 

NAME: 


Unknown 

Unknown 

None 


02/5  i  19/SI 
JK,  MF,  Eb, 


CONDITION 


PA 


PERIODIC  INSPECTION  CHECK  LIST 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam 


DATE :  02/5  fc  19/81 


PROJECT  FEATURE:  Valvehouse 


NAME:  JK,  HF,  MP 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONTROL  TOWER 


a.  Concrete  and  Structural 


General  Condition 


Fair,  wooden  roof  rotted. 


Condition  of  Joints 


Good 


Spalling 

Visible  Reinforcing 


Rusting  or  Staining  of  Concrete  Near  crack  in  valvehouse  wall 


Any  Seepage  or  Efflorescence 


Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 


Seepage  noted  through  crack  in 
valvehouse  wall. 


Cracks 

Rusting  or  Corrosion  of  Steel 


Right  wall  of  valvehouse 

Exposed  portion  of  low  level 
outlet  conduit. 


b.  Mechanical  and  Electrical 


Air  Vents 


Float  Wells 


Crane  Hoist 


Elevator 


Hydraulic  System 


Mechanical  Valve 


Not  tested  at  owner's  request 


Emergency  Gates 
Lightning  Protection  System 


Emergency  Power  System 


Wiring  and  Lighting  System 


-5 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam _  DATE: 

PROJECT  FEATURE:  Low  level  Outlet _  NAME: 

AREA  EVALUATED 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 


02/5  i  19/81 
HF,  JK,  MP 


CONDITION 


General  Condition  of  Conduit 
Rust  or  Staining  on  Conduit 


Fair 

Superficial  rust  on  exposed 
conduit. 


Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


N/A 

None 

None 

N/A 

N/A 

N/A 


Note:  Only  a  small  portion  of 

the  cast  iron  conduit 
(approximately  8  in.)  was 
visible. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT;  Success  Lake  Dam _ DATE:  02/5  i  19/61 

PROJECT  FEATURE:  Low  Level  Outlet  Channel  NAME:  JK,  MP,  EB,  PA 


AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 

General  Condition  of  Concrete  N/A 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 


Visible  Reinforcing 

Any  Seepage  or  Efflorescence 


Condition  at  Joints 
Drain  holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 


Large  rocks  and  5  to  20  in. 
diameter  trees  were  found 
immediately  D/S  of  the  outlet 
and  adjacent  to  the  spillway 
discharge  channel. 


Condition  of  Discharge  Channel 


Large  rocks  have  accumulated 
on  the  channel  floor. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam 


PROJECT  FEATURE:  Spillway 


DATE :  02/5  i  19/81 

NAME:  JK,  HF,  EB 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 


AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Heir  and  Training  Walls 

General  Condition  of  Masonry 


Rust  or  Staining 

Spalling  of  spillway  concrete  cap 

Any  Visible  Reinforcing 
Any  Seepage 

Drain  Holes 


Success  Lake 


Loose  stones  in  retaining 
walls,  some  stones  missing 
and  wall  movements  noted  near 
spillway. 

None 

Near  downstream  edge  of 
spillway  weir. 

None 

Some  vertical  drainage  into  dam 
through  cracks  in  the  spillway 
cap. 

None 


c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 


Trees  Overhanging  Channel 


Floor  of  Channel 


Fair 

Loose  rocks  from  downstream 
walls  of  spillway  have 
accumulated  in  discharge 
channel. 

Large  tree  on  right  bank 
between  valvehouse  and 
spillway. 

Strewn  with  large  rocks. 


Other  Obstructions 


None 


PERIODIC  INSPECTION  CHECK  LIST 


DATE: 
NAME: 

AREA  EVALUATED 
OUTLET  WORKS  -  BRIDGE 


PROJECT :  Success  Lake  Dam 
PROJECT  FEATURE:  Bridge 


02/5  i  19/81 
JK,  PA,  EB 


CONDITION 


a.  Super  Structure 
Bearings 

Anchor  Bolts 

Bridge  Seat 

Longitudinal  Members 

Under  Side  of  Deck 

Secondary  Bracing 

Deck 

Drainage  System 

Railings 

Expansion  Joints 
Paint 


N/A 

N/A 

N/A 

N/A 

Good 

None 

Good 

All  3  inch  diameter  drains 
in  curbs  were  free  of 
obstructions. 

Good 

None 

N/A 


b.  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


Good 


Note:  The  bridge  is  supported 
2  feet  above  the  spillway  by  4 
concrete  piers  that  are  founded 
on  the  spillway. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT:  Success  Lake  Dam _ 

PROJECT  FEATURE:  Powerhouse  Conduit 
AREA  EVALUATED 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Mechanical  Valve 


DATE :  02/5  t  19/81 

NAME:  JK,  HF,  MP 

CONDITION 


N/A 


Valve  inoperable,  conduit  has 
not  been  used  since  the  1940's. 


Emergency  Gates 
Lightning  Protection  System 
Emergency  Power  System 
Wiring  and  Lighting  System 
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State  of  Connecticut 


No. 

Inventoried 

By 

Date 

WATER  RESOURCES  UNIT 
SUPERVISION  OF  DAMS 
INVENTORY  DATA 

Lat:  41° 
Long:  73 

Name  of  Dam  or  Pond 

SUCCESS  LAKE 

Code  No. 

Nearest  Street  Location  Huntington  Turnpike 

Town  Bridgeport 

U.S.G.S.  Quad.  Bridgeport 

Name  of  Stream  Unnamed 

iner  Remington  Arms  Company,  Inc 

• 

Address  Barnum  Avenue 


Bridgeport,  CT 


Pond  Used  For  Fire  Protection  ■ _  Dr< 

Dimensions  of  Pond:  Width  700 ' _ Leng 

Total  Length  of  Dam  ,CD  _ Lengi 

Location  of  Spillway  Center  of  daw _ 

Height  of  Pond  Above  Stream  Bed  ^ _ 

3* 

Height  of  Embankment  Above  Spillway  _ 

Tuna  n-f  Cn-Mlwau  PnnetnirHnn  Concrete  Cap 


Drainage  Area  2.43  sq.  mi . 

Length  _ Area  ^8-3  ac 

Length  of  Spillway  35 ' _ 


Type  of  Spillway  Construction 

Type  of  Dike  Construction  _ 

Downstream  Conditions 


Masonry 

Bridgeport 


Summary  of  File  Data 


Remarks 


Would  Failure  Cause  Damage? 


New  YOU  LICENSE  4755 

CeNHfCTICUT  RIG  I  ST  RATI  ON  4 


Joseph  W  Cone 

CIVIL  ENGINEER 
124  Havemever  Place 
Greenwich.  Connecticut 
06830 


STATE*?!"'*?™?  »?' 

co;.i;.wss;5 

RECEIV 


June  7,  1966 


Mr.  William  H.  O’Brien  III 
Water  Resources  Commission 
State  Office  Building 
Hartford  15,  Conn0 


Dear  Mr.  O’Brien: 


.!Im  1  o 

ANSWERS _ 

REFERRED _  '~ 

FILED . 


Rc:  Dam  #46  Stillman  Pond-Bdp 

Avd  sue  arm  cAXC-Mvx 


As  requested,  I  have  inspected  the  Stillman  Pond  Dam 
and  the  tributary  watershed.  Also  permission  was  obtained 
from  Romington  Arms  office  to  inspect  Success  Lake  Dam, 
being  escorted  by  one  of  their  guards,  since  the  condition 
of  this  dam  is  involved  with  Stillman# 


Watershed 
Peak  Q,  pros  100  yr 
"  "  2000  AD  400  yr 


Success 
2,28  sq.mi. 
12^0  cfs 
4370  " 


Stillman 

3.44  sq.  mi. 
1390  cfs 
5130  " 


Both  dams  are  solidly  constructed  and,  in  my  opinion, 
will  not  fail  but  both  will  be  overtopped  in  the  future.  Both 
have  very  low  headroom,  Success  6  openings  averaging  4’x2’ » 
openings  were  not  measured  at  Stillman,  it  was  evident  that 
dam  is  safe  although  it  will  be  overtopped. 

Traoks  serving  the  G.S.  Plant  will  be  flooded  in  the 
future  during  a  severe  storm  due  to  channel  of  inadequate 
capacity. 

Copies  of  work  shsets,  three  photos  and  map  of  water¬ 
sheds  are  enclosed.  See  Lake  Forest  for  moro  applicable 

data. 

My  recommendation  is  that  your  office  suggest  to 
Remington  Arms  and  General  Electric  that  there  be  a  standing 
order  that  their  maintenance  men  see  to  it  that  openings  at 
dams  be  kept  clear  of  debris  during  heavy  storms,  this  to 
reduce  frequency  of  overtopping. 

Very  truly  yours. 


<J.  W.  Cone 


JWC/dr 
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Remington. 


Remington  Arms  Company,  inc. 


DST£Jti 


HAN  U  PACTURERB  Or 


SPORTING  FIREARMS. AMMUNITION 


TRAPS 


TARGETS 


ARMS  AND  CARTRIDGE  POWERED  TOOLS 
IIION,  N  Y 

AMMUNITION,  BRIDGEPORT,  CONN 
POWER  TOOLS,  PARK  FOREST,  ILL 


POWER  TOOLS 


BRIDGEPORT  2,  CONNECTICUT 


PETERS  CARTRIDGE  DIVISION 
BRIDGEPORT.  CONN 
TRAPS  AND  TARGETS,  f INDIA Y,  OHIO 
CABLE -HARTLEY,  BRIDGEPORT 
-ALL  CODES - 


October  9,  1964 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
Hartford  15,  Connecticut 


success 
'  temcpcz/ 


Attention  Mr.  William  P.  Sander,  Engineer-Geologist 


Gentlemen: 


Reference  -  Your  letter  of  July  22.  1964 


The  leakage  under  the  spillway  is  a  condition  we  are  aware 
of  and  have  been  checking  periodically.  There  is  no  apparent  increase 
in  the  water  flow  over  the  past  ten  years  and  we,  therefore,  feel  this 
is  not  a  condition  to  cause  concern.  The  massive  construction  of  this 
dam  should  be  adequate  if  the  leaks  do  not  become  larger,  or  general 
deterioration  set  in. 

We  have  a  periodic  inspection  set  up  whereby  the  quantity 
of  water  leaking  is  measured  and  checked  against  previous  findings. 

Any  increase  will  be  readily  recognized  and  prompt  remedial  action  will 
be  taken* 

The  trees  specified  in  your  report  have  been  removed. 

Very  truly  yours, 

REMINGTON  ARMS  COMPANY,  INC. 

H.M.  PIERCE,  JR.,  WORKS  MANAGER 


J.  P.  Barry 
Works  Engineer 


JPB:0*L 


STATE  WATER  RESOURCES 
COMMISSION 

REC^'VCQ 


1  3  1954 


ANSWERED. 

REFERRED— 


July  22,  1964 


Mr.  H.  M.  Pierce,  Jr.,  Plant  Manager 
Remington  Arms  Company,  Inc. 

Barnum  Avenue 
Bridgeport,  Connecticut 


Dear  Sir: 


The  Mater  Resources  Commission  has  recently 
completed  an  inventory  of  all  the  dams  in  the  Town 
of  Bridgeport. 


During  the  inventory,  the  dam  forming  Success 
Lake  was  inspected  and  was  found  to  be  in  need  of 
repair.  At  the  date  of  the  inspection,  all  stream 
flow  was  through  leakage  under  the  spillway.  In 
addition,  the  trees  which  are  growing  on  the  dam  should 
be  removed.  These  points  are  not  critical  at  the 
present  time  but  represent  a  condition  which  could 
lead  to  failure  of  the  dam. 


We  would  appreciate  hearing  what  plans  you  have 
to  place  this  structure  in  a  safe  condition. 


Very  truly  yours. 


William  P.  Sander 
Engineer  -  Geologist 


WPS: js 


MI#0*Tt  CONTROL  IVMIOL 
DAIN-CWI-1I 


APPENDIX  C 

PHOTOGRAPHS 


SUCCESS  LAKE 


PHOTO  LOCATION  PLAN 


IV’ 


Photo  7  Downstream  masonry  face 
of  right  dam  embankment, 
8  inch  diameter  conduit 
and  control  valve . 


Photo  8  Brick  structure  and  8  inch  diameter  conduit. 
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Hydraulic  / //yz> rolc  <$ tc  Z/Jspfc  no.u 
Success  /ake  Dam  ,  8 rose  port,  CT  CTcocis 


I.  PeZFORVLNCF  AT  p5A,<  HlooJ)  CoYD/TioNS 

l.  Maximum  Prcbasos  Hi  cod 

* 

CL.  WATERSHED  CLASS!  F/ED  AS  U  RoLLtNG- " 

L  Watershed  area  £s.a)  -  u2,3o  sc.  mi. 

FROM  If  CO  MEASUREMENTS  ON  THE  SniOSEPORr  USGS  GuaDHAMlE 
Map,CT  .  From  US.' Corf  S  of  Fn  si  peers  CACfJj)at*  ;1).A  is  -2 M3  s<o.  Hf. 

C.  ExTRAPOLAT/MS  FROM  /[/EJ)-AC£  Guil>£  CURVES 

PMF  ~  1080  cfs/sq.mi. 
d.  Therefore  pear  inflow  : 


PMF  -  £080  <J2.3  £  Ml 80  crs 


'll  PMF  -  £390  cps 

2.  Surcharge  at  Peak  Inflows  C  PMF  ano  ’/ul  PmpJ. 


a.  Outflow  rating  gurus 


i.  Spill  vAy 

The  masonry  SFiu\NAy  in  TtfE  MiD  -sec Tio/U  of  Success  J.a<£  Dam  is 
A  3R0AD' CRESTED  WEIR  WiTfi  A  VERTICAL  DOWNSTREAM  FACE 


C$EE  sketches  ou  />.  v D-£). 
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3>o*jhstke*m  Elevation  Cpo&s- Section 

The.  333-  Fr-wu>e  aud  £7.1- ft-  iokjg  spillway  has  a  comcpete  eoajd  BRIesA 


with  6  openings  the  F/ye  of  which  ha\ /£  a  w/d>th  of  a  ft  hud  the  one 
OPEHlNO  OH  THE  tnSHT  £/2£  is  A  3.3- PT  *i£>JE.  The  height  of  the  oreU\UHS  IS 
2  ft  QtJ  THE  UPSTREAM  BRIDGE  EDGE  J.S  FT  on  THE  -DOWN  ST  PEA  M  EDSE  . 

The  total  LEU6TH  OF  THE  CPEU'lNSS  AS  23.3  FT  (/,)  A»2>  T*£  tq-AL  F£‘A  C. 
The  OPEHiU&S  oh  THE  UPSTREAM  S/EE  IS  SO..  FT  C  Ao) . 

Assuming  C=2,2  £ff<2.Fr)  auj>  Ca-  0,6  CH><2pr)  A/JJ)  ajx>pt/k!£ 


The  SptuVJAf  CHEST  BLEY.  *7,0  AS  DATUM/ ,  THE  Sp/uwAy  DISCHARGE  45 


APPRo A  lAfAT//J  &  ey  : 

Of  C  Ht  3fx  *  Cx  A0^{^if=  2.2  *23. 3  /  h/*  T  0,6*16.6*  j6"(HiCif' 
0-S  ~  *57. 3  h/  +22 f  4 (V/^!)  (mu£/h  H,<  2  ft}  £  ;  h/hcay  o) 
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INTERNATIONAL  ENGINEERING  COMPANY,  INC. 
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Feature  Success  9.a<e  JDai 
Item _ 


Contract  No.  -• 

Designed  _ 

Checked  Ql 


Sheet  ■-  ' 

File  No  _ 

Date  , --Q  5 
Date _ 


n.  ExTBlJTION  OF  The  RATIOS  curve  FOR  surcharge  OUSR^CPAruS  THE  D' 
AND/OR  ADTACEUT  ^ERRAN 

The  Success  Ia<e  Siam  is  a  masonry  structure  n,'t,t  a  ~op  ele 
op  SO, 4  Adz  TOT  AC  l£N£  Th  OF  99  pt.  T»£  TERR  pi  us  ADJACENT 
THE  DAN  HAVE  S hopes  APPROXIMATELY  /D  • I  Cs££  SHE  TC H  SBLOu)  ■ 


El.  50. A 


1 ERgAiyj _  Dam  MxsoNRY 

”  C*i& AT  SEcnO/U) 


El.  HT.O 


J3.31 


Spill  hay 


•Dam  Mlsok)&Y  ,  TbpcahM 


ClEPr  SECTlOiu) 


Sue  To  THE  'irregularities  IN  THE  PROFILE  HU  EQUIVALENT  W£/z  XBUSTH 
Must  BE  COMPUTET).  Assuming  A  Discharge  cceff! cjeut  c=j2,9> 

An  AD  OPT!  NS  THE  SPULWAf  CREST-  As  SA-VPf  j  ~*E  OVERFLOW 


CAN  gE  APPROXIMATED  3/  THE  Following-  EQuaT/'ovS  : 

0)  Top  of  DAM  A-r  EL.  So.  4. 

~  43  *ja$A  C^-J.Aj3^-  30+3  CmJ34)3^  ,  Cft±>z-4*r) 

Ct)  Sloping  terrain  tv  the  left  and  Right  of  the  dam  . 

Ls*fyj)2  C»;M)‘LTs')IoC»u3-<)’1  4C»'3-N 

/.  Discharge  over  left  and  Right  terrains 

as:*L  ft-3. 1) SA 
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ThE&EFCZ£  )  TME  TOTAL  OUTFLOW  gA  T/fJS-  CURB'S,  /S  APAFCK!  HA TED  By. 

J/j,  £  3/s  7* 

Q.-S/.3H  +A24.l((i£lY+ 304.3  CHy  3,4)  +  80is’3Y 

h^£V  <i;r;  4*1  ;  A/y0 


7ft  RESOirivS  OUTFLOW  RArTi/JG-  CU&UE  !S  AS  FOLLOWS  / 


Outtlov)  4*Tnl6  CugJ= 


!  t 


TbP  OP  DAM  EL.  So.  A 


k  , 

0.  3 


StScHARGE  ,  C>000  <**) 


WATER  SURFACE  ELEVATIONS,  Cft-  HGVDj 
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Sheet  J2ZL 
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b.  SURCHARGE  HBi& H'r  TO  PASS  PEAK  /V-^CiuS  (_& e,  AUO  QjJ 

i.  (®  Q.pt  =  4780  CF£  r/  =  8.G>  A"7" 

i\  (®  Qp;  = -2.3J0  CPS  C*.(,  E-r 

C.  EpPECT  Of  SURCHARGE  STORAGE  OH  PEAR  CUT  BIOS'S  : 

i.  Average  pond  area  within  expected  surcharge  . 

0)  P°UD  AREA  AT  FLCW  li/JE  /£i.  47.0) 

Ql)  Poud  area  at  el.  so, o 
(s)  A-rea  at  Contour  £0.0 


a41=  12.es  *c 

^SD  ~  3c,  3  AC 


. 

A  So  ~  &8.8ac. 


from  IECO  MEASUREMENTS  da/  THE  BRIDGEPORT  US<SS  O.UADRANGLE 
Map,  CT 


Assuming  normal  pool  at  spillway  crest  el.  47.0,  apprcxima n po¬ 
stage  ~  STORAGE  RATING-  CU/ZVE  was  constructed  (s££  /*■  3C-SJ 
ll  Discharge  (GpxJat  various  hypothetical  surcharge  elevations  : 


H=  3  FT 

V  =  3€2  +C-FT 

...  s.  ***■  , 

1 

) 

J.3*SS.2 

ft  *7  FT; 

V  -16JI  AC- FT-  • 

; 

S  -  £,/4',» 

H*J  FT; 

✓  -  IGA  AC- FT  ; 

S  -  I.3JL  i  aJ 

V  -  6S" AC-FT  ■ 


H  *i  FT- 


3  —  o.S3  iiJ 
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Stag-e-  Storage  add  Stage-  Area  Curves 


E 

I 

f 

(• 

r 


i 


k 


A. 

j 

L 


Surface  Elevat/ove  ,  C*t-  h)Gr/2>J 
47  49  SI  S3  55  S7 


Surface  Area,  Sac-ffJ 
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File  No _ 

_  Date  \  ^ 

IB  Date _ 


F*>cm  approx, mate  PcurivSr  N£X>-ACt  assumes  :S  ^  ma^.mjm  *r=s.*^ 

ZuPCFF  UJ  /Je.*)  EmS-AARD ; 

^Pj.  =Q.?i  C  IT)  Atto  pCR  jiz  P»F  J~Js) 

THE  PREVIOUS  PyPorPETlCAL  SURCHARSES.- 


2  ft; 

-  *038  cfs  , 

St 

it 

'6  PS  cfs 

F  -  7  FT' 

aj>A~  f***CPS, 

*ri‘ 

H  mSpr} 

^Pjl~  m&op£; 

<= 

C.058  ecs 

<V  f 6*7 CPS ; 

II 

•2-Z57  cps 

<4.  Peak  Outflows  Capj  &p3)  ■ 

Usifjs.  Nes-ace  90IZELIVES  "  Surcharge  Storage  four  me-"  Alternate 
method  p-fd  RArifjG-  Curve  C see  />.  : 


QP>  -  ft  20 


®~Ps  ~  i3SO  cps  -  6. 05  ft 

•2.  &PILL \PAy  CAPACITY  ^ATIO  To  FeAF.  HJPJ.OVJ  A-AJO  OUTFLOW, 
Sp/LLVA-y  CAPACITY  rc  TOP  OF  DAM  C&1.  S°-* J  IS  30/  CAS 
fo  CAPACITY  of  iuFAOAJ  PMF  :  £ 

"  outflow  »  :  g 

"  in fiom  ’/a  PtfF  :  /3 

"  OUTFIOUU  H  •  /  / 


Fs  ~  8-1  pt 
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JS  INTERNATIONAL  ENGINEERING  COMPANY,  INC. 

_ _ A-'OJT/0 _ 

Success  h-A/cs  SO  am _ 


Item 


Sheet _ x 

Contract  No  ££.  &  ~ File  No _ 

Designed  _ Date  ^  \  S' 
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J.  Dow  metre  am  Failure  Vfzaftd 
I.  Potential  Impact  A /sea 

7 ¥£  POTE/JT/Al  IMPACT  AREA  /S  LOCATED  SSCC  F 7"  CCWMSTRFAM  FROM  "HE  J>AM 
J.ARFE  S-  srozy  CONCRETE  gU/LQ/M  $ 

SEAR  &OUD  Sr  FEET /  HAS  FIRST  FJ.CCR  EAR  UATIOfU  ABOUT  <£C  FT  ABOVE 
the  streqmbez>.  There  is  also  tab  state  Scute  /  seixes  locates 
About  1/3  /HUES  SOW  A  STREAM  from  the  SAFI 


Z.  .  Failure  of  Success  /Lake  X>ah  . 

a. .  8 reach  Width 

I.  Htt&HT  OF  QAM  : 

Top  of qam  el.  So, a  j  x*m  dcmmstream  tce  3a,  S-  h-  tSS ft 

n,  Siam  mis  -height  el,  -<2,7  (so,  A-  is.s/j.  *  tej) 

...  A- 

in.  Approximate  mil-height  leusth:  soft  (spillway leusth  ism  ujcluqed) 

*"  FROM  I£CO  LRAU/'uU&S 

in.  Breach  width  (see  VED-AC£  dcvjustream  failure  guide  hubs) 

wh-0.i  e*  0,i*So  *20  ft 

b.  Peak  failure  outflow  C  dp,) 


Assume  surcharge  at  tvp  of  j>am  C  £p  So.MJ 
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i  Height  at  time  of  Failure  :  yo  -  /S.5" ft 

ii.  Spillway  discharge  at  time  cf  failure  :  Qs  -  3(Y\ 

ill.  Breach  outflow  .• 

&4*efi7  JJ  yc  ‘p7PH0*i£zT>/J:s^  =  J2CS4  cf~s 
n.  Be  ah  Failure  outflow  to  Yellow  Mill  Channel  Tributary 
*  ty  tty*-  3 09  ljcj-jz  *  jZZCo  cfs 
C.  Flood  Depth  immediately  Down  stream  from  dam  ; 

Y-  c.  44  Y„  *o.*4r  IS.S*  6.  8  ft 

d.  Estimate  of  downstream  failure  cca/dit/cms  at  potential  impact  area 

C*EE  RED' ACE  GUIDELINES  FOR  ESTiMAriJJ6  Lou  PS  TP  BAM  FAILURE  PyDRoGPAPHSj 

i.  Beach  op  Yellow  Mia  Channel  Tributary  between  dam  and  impact  area  . 

V4fi i£S  SigkJt  FKI4MTLY  TM  &S&7QK/  .  ~TH£  FIRST  /rcO -R*?r- 
<u>u6  /&?£<*/  js  /fflPfoxiHAzei lv  SHnwet  as,-  «mu#KL  <=>w  -ntc 

SKSTCF  .g£C£>cO: 
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ii  Success  Cake  3am  reservoir  storage  at  time  cf  failure  . 

Storage  volume  below  spillway  crest  apppcv/matet  sy  /a  am 

-  /a  P  VR.  85*  42,  /  =  33.  9  AC  ■  PT.  s UPC, TARGE  STORAGE  To  TAB  OF  ^ffE  /RAM 
(_&l.  So.Aj  as  80,3  ac- ft  £ see  Stage-  Surcharge  Curve  cm  f>.  D-sJ . 

HahiMUM  STORAGE  VOLUME  OF  THE  RESERVOIR  IS  3g.<?  +&0.3  -  U$.2*c-PT 
Assume  ^ma*  —  f/S  *c-  ft 
Hi.  Pear  inflow  to  re  as  a  .  Q.f,i  -23(>o  cfs 

if.  Approximate  stage  at  potential  impact  area  failure  of  Success  /axe  Dam 
Peach  1*  3Soo  ft ,  m*  0,os  ■  5*0,002.;  Computed  Stage  -X'iscaaroe 
Curve  auz  Stage-  fat*  Curve  for  the  brook.  sectkW  as  srou/m  oh p.J>- 3 


ARE  PLOTTED  oh  p,  £~H  . 
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^  6-0  2.  S2-0 
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ftsz  y~Af  6TF6&  V/f-4, 7=  6.^' 

ZHO'  CFS 
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fifta'  sm&r  J.o  at  ajscmv&f  Sc?  cps 

TH/V/fc.  VOcuPfC  Atf&T/?PCTgb  V*  4.4  OC~  FT 
\!oujh€  46ST^Arr60  &  fi&tcH  ±  4V>'  /ACac-FT 

ftOTVA/G  ft'A/TS  A&A  &fi4frS/C>4C  /^77//<T 


VGC 

<4 

l&iPt, 

4  W  7 

7s.oif 


Q?v-.in&  ( /  - 

2-  A/o 
/£8t- 
/S-tD 
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voi- 

//?-//£) 
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